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INTRODUCTION 


Regular environmental reporting for Oil Shale Tract C-b in the current 
phase called Development Monitoring consists of the foliowing reports: 


REPORT SUBMITTAL DATE 
Six-Month Data Reports January 15 
July 15 
Annual Report April 


Development Monitoring was initiated in April, 1978. 


Following is a list 


of semi-annual data reports which have been submitted to the Deputy Conservation 


Manager - 011 Shale. 


we 


Report # Date Submitted 
Development Monitoring January 15, 1979 
Report 71 
Development Monitoring #2 July 15, 1979 
Time Series Plots August 15, 1979 
Development Monitoring #3 January 15, 1980 
Time Series Plots February 1980 
Development Monitoring #4 July 15, 1980 
Time Series Plots August 1980 


Period of Data 
April 1978 - September 1978. 
October 1978 - April 1979. 
October 1978 - April 1979. 


May 1979 - October 1979 
May 1979 - October 1979 


November 1979 - May 1980 
November 1979 - May 1980 


This present report, Development Monitoring Report #5, contains data from June 
1980 through November 1980. The time series plots will be presented as a supplemental 
report for this reporting period, expected to follow this report in approximately one 


month. 


In order to maintain accuracy in the data base and reports, for errors that are 
found requiring corrections from previously reported data, the following actions 


have been taken: 


1) Summary tables in this report and the C-b computerized data base 
reflect correctec data to the best of our knowledge. 


2) Cross-reference tables to data corrections and data corrections 
from the preceeding data report appear in this report. 


3) Cumulative correction cross-reference tables are included in this 
report and the data corrections will appear in the next data report. 








1.0 PRE-EXPLORATION ENVIRONMENTAL RECONNAISSANCE SURVEYS 


No environmental reconnaissance surveys have been conducted during the 
development period. The results of previous surveys are contained in Quarterly 
Data Reports #1 and #3 and are summarized in Summary Reports #1 and #2. 
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2.1 Tract Photography 


This section contains an explanation of work accomplished during 
the period of this report for: 


Zaha) surface erogram 


2.1.2 Aerial Program 


Table/Figure No. Description Page No. 
Figure 2.1.1-1 Surface Photography I-7 
fables 2. 1.i-1 Summer Landsat Overflights 1-8 
Bagure: 2.1 .1=2 CIR Photography Station [-9 


An attempt has been made to refer to all stations by their four- 
digit computer station codes. For cross reference of these codes with corre- 
Sponding station I D, refer to Section 4.0. 
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2.1.1 Surface Program 
2 ee LAO LOr 


Approximately 365° horizontal pans at the 35 photo 
points shown on Figure 2.1.1-1 were taken on June 23, 24, 25, 1980. These 
photos were developed as 35mm color slides and stored in a loose leaf note- 
book. 


2 eee CO lOr Sent rarea 


Color infrared 35mm photos using color film with a 

Wratten 12 filter have been taken in 1980 on June 5 and July 11, 1980. 

These dates correspond to the Landsat overflight dates shown on 
fables2.1.2-1. Stations are shown on Figure 2.1.1-2 corresponding to the 
springs and seeps locations in the vicinity of the tract. One station 
designated WSO5 is located near the confluence of East No-Name and West No- 
Name Gulches near the alluvial well site A5A. This site was chosen since it 
was located in the drainage from the tract pond A/B discharge. 


Mosaics have been developed and are reproduced first 
through a color print reduction and then copied with color xerox to show 
comparison in the growing season for dates (June 5, 1980) and (July 11, 1980). 
These mosaics are shown as Figures 2.1.1-3 thru 2.1.1-24 consecutively. 
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SURFACE PHOTOGRAPHY NETWORK 
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TABLE 2c 21-1 


Summer Landsat Overflights 
(Path 38, Row 32) 


1980 
June, 58 14,°23 
JULY ap lls 20, 429 


August. 74. 16%, "25 
September 3, 12, 21, 30 


Springs and Seeps Color Infrared Photo Dates 
1980 


June 5 
July 11 
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FIGURE = 2.1.i~e2 ("GROUND TRUTH" SITES FOR 
CIR PHOTOGRAPH STATIONS \. A GOLOR INFRARED PHOTOGRAPHY 


I= 9 @ SPRINGS &SEEPS 


FOLLOWING ARE FIGURES 2.1.1-3 thru 2.1.1-24 
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FIGURE 2.1.1-3 WSO! JUNE 











FIGURE 2.1.1-4 WSO! JULY 











FIGURE 2.1.1-5 WSO2 JUNE 








FIGURE 2.1.1-6 WSO2 JULY 
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FIGURE 2.1.1-8 WSO3 JULY 
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FIGURE 2.1.1-19 WSO4 JULY 











FIGURE 2.1.1-11 WSA5A_ JULY 
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FIGURE 2.1,1-12 
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FIGURE 2.1.1-13 WS7A_ JUNE 
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FIGURE 2.1.1-14 
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FIGURE 2.1.1-17 WSO8- JUNE 
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FIGURE 2.1.1-18 WSO8- JULY 
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FIGURE 2.1.1-20 WSOS JULY 
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FIGURE 2.1.1-21 WSIO JUNE 
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FIGURE 2.1.1-22 WSIO JULY 
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FIGURE 2.1.1-23 
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2.1.2 Aerial Program 
2. sec sLandsat 


Summer 1980 overfliaht dates are shown on Table 2.1.1-1 
for Path 38, Row 32, which covers the general tract location. 


Landsat data and analysis will be presentedinthe C-b Annual Analysis Report 
April, 1981. 
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2.2 Hydrology and Water Quality 


Hydrologic and water quality monitoring frequency 
and laboratory analysis requirements vary by type and location of sample 
collection station. The requirements also vary between government agencies 
and purposes of monitoring. Tract C-b monitoring requirements have been 
detailed in these documents as follows: 


DMP - Deveiopment Monitoring Plan prepared for the 07] 
Shaie Office (0SO). 


WAP - Water Augmentation Plan prepared for the State of 
Colorado Water Court, Division 5. 


NPDES - National Pollutant Discharge Elimination System monthly 
report prepared for the State of Colorado Water Quality 
Control Division. 


Exhibits A and B of the WAP, presented in jacket Figures 2.2.1 and 2.2.2 
provide a complete list and location of the WAP sampling sites. Station 
coordinates and four-digit computer codes for current collection stations 
are presented in Section 4.0 Data Automation. 


A summary of current and future water sampling frequency requirements 


by parameter and station type is presented in Table 2.2-1. Footnotes 
are used to identify special requirements. 
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Water Reporting Interval Requirement: 


s for Indicator 
Variables by Monitoring Station Groups+ 
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REPORTING INTERVAL CODES 
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W* Weekly 
M* Monthly 

Q = Quarterly 
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A= Annually 
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+ See Table 3.3-2 for station {dentification, 
"Applies to all NPDES discharge points, 
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50ally flow also at USGS station WU6). 
Applies to both C-b affiliated and non-affiliated stations. 
Applies to stations and species to be identified 


pplies to DMP and WAP stations, 


gipplies to two stations to be selected by AOSSO 


1oAPP]fes to station Wu42 only, 


Applies to stations WUO7 and WU6) only, 


alysts of presence of of] and grease only 


by 20% above average, 














































; 
vivirm 








«et * dhol 3 
i mety ee : 
eat tar hs 


giinkiearA iv | 
Wisin ® 4 









tila 
vel 449? aaah 2 
hE cabo 
7 ali si | 

74 











; - . a ne oe »' 
a | a ' ] milage) | 
i @ A we he : mis wih] 
—e —— - — _ i — ot 7 ‘ 5 ibe if —_—_—= i hy 
; Fa plreme L harmed A | on «teed eithad as tt © Ll 
ig 1) thaw) \ eri 
L. aT 
ale 
ae Oe 
mi Lena P Ribolerae arrekgie 7 
7 t, fale! phew ibs otha y 
{ Orton rad RR. 
ee Hi 4 
i _ ‘ae 


Zi ae 


Bae et 


2ies 3. 


TABLE OF CONTENTS 
HYDROLOGY & WATER QUALITY 


Levels and Flows 


DO PO PO TY TY PO PO 
PO PO PY PY PY PY PO 


= 
m 
ct 
fa”) 
s 


PIPOS PO PO PO PO [LO PLO fo 


POPS PO PO PO PO NO LO Po 


PODS PO FO PO PO [LO [LO lO 


ll ee ee ee 
. . . . . . . 


OMNIA &FWPrH 


NMOS WM Fr 


Surface Streams 

Springs & Seeps 

Alluvial Wells 

Upper Aquifer Wells 

Lower Aquifer Wells 

Impoundments & Discharge/NPDES /Reinjection 
Shale Dumps 


Quality 


Surface Streams 

Springs & Seeps 

Alluvial Wells 

Upper Aquifer Wells 

Lower Aquifer Wells 

Impoundments & Discharge/NPDES / Reinjection 
Shaft and Mine Water 

Shale Dumps 

Sediments 


Supplemental Water Data 


[= ef 


TABLE/FIGURE # 
Figure 2.2.1.1=1 
lable 2.2.14] 
Figure 222.,l.2=) 
fable: 232-31 32=1 


Table 2.2.1.2-2 


Figure 2.2.1.3-1 
Table 22251:3-1 


Table 2526153-2 
Table 2.22123-3 


Figure 2.2.1.4-1 
fable: 2.2.1.4=1 


Table 2.2.1.4-2 
Table .2.2.1:54=3 


Table 2.2.1.4-4 


Table 2.2.1.5-1 
Table 2.2.1.5=2 
Table 2.2.1.5-3 


fable 2.2.1 .5=4 


LIST OF TABLES AND FIGURES 


HYDROLOGY & WATER QUALITY 


USGS Stream Gauging Station Monitoring Network 
Surface Water Gauging Stations Discharge Data 
Springs and Seeps Around C-b Tract 


C-b Tract Water Flow & Field Measurements 
Springs and Seeps for Sample Date Shown 


C-bTract Water Flow Required by WAP 
Springs & Seeps for Sample Date Shown 


Alluvial Aquifer Monitoring Network 


C-bTract Water Levels & Field Measurements 
Alluvial Wells 


Hand Plots of Water Levels in Alluvial Wells 


Stevens Recorder Daily Water Levels for Alluvial 
Wells 


Deep Wells Monitoring Network €-b Tract 


Water Levels in Upper Aquifer Wells 
for Sample Date Shown 


Hand Plots of Water Levels in Upper Aquifer Wells 


Stevens Recorder Daily Water Levels for Upper 
Aquifer Wells 


Water Levels in Upper Aquifer Wells Required 
by Water Augmentation Plan 


C-b Tract Water Levels in Lower Aquifer Wells 
Hand Plots of Water Levels in Lower Aquifer Wells 


Stevens Recorder Daily Water Levels for Lower 
Aquifer Wells 


Water Levels in Lower Aquifer Wells Required 
by Water Augmentation Plan 


P=ni20 


LIST OF TABLES & FIGURES (CONT'D) 


TABLE/FIGURE # PAGE # 

Naple 2.2.2.1-1 Surface Water Data Presented I-188 
Environmental Monitoring Report 

Table 2.2.2.1-2 Index to USGS Gauging Stations T-189 
Field Measurement Data 

Table 2.2.2.1-3 Index to USGS Gauging Stations 1-191 
Water Quality Data 

Table 2.2.2.1-4 Remark Codes for USGS 1-192 
Water Quality Data 

table 2.2.2.2-1 C-b Tract Water Quality Parameters 1-411 
Springs and Seeps 

Table 2.2.2.3-1 C-b Tract Water Quality Parameters 1-419 
Alluvial Wells 

Table 2.2.2.4-1 C-b Tract Water Quality Parameters 1-424 
Upper Aquifers 

Table 2.2.2.5-1 C-b Tract Water Quality Parameters 1-429 
Lower Aquifers 

Mable 2.2.2.6-1 NPDES Water Quality Samples 1-434 
Weekly Analysis 

Table 2.2.2.6-2 NPDES Water Quality Samples 1-436 
Monthly Analysis 

fable 2.2.2.6-3 NPDES Water Quality [-437 
Semi-Annual 

Table 2.2.2.6-4 C-b Tract Water Quality Parameters [-444 
NPDES Discharge 

Table 2.2.2.6-5 C-b Tract Water Quality Parameters 1-448 
Reinjection Wel] 

Table 2.2.2.7=1 Shaft Water Quality Analysis T-452 

fable 2.2.2.8=1 Leaching Characteristics of Raw 
Surface Stored Oi] Shale 1-456 

Table 2.2.3-1 C-b Tract Water Quality Parameters 1-462 
Miscellaneous Samples : 

Table 2.2.3-2 Willow Creek - Discharge 1-466 


Table 2.2.3-3 Hunter Creek - Discharge 1-468 


p=".29 


LIST OF TABLES & FIGURES (CONT'D) 


TABLE/FIGURE # PAGE # 


———— 


Table 2.2.3-4 C-b Tract Water Levels in Wells 1-470 
Sampled Weekly 


Table 2.2.3-5 C-b Tract Water Levels in Composite Wells [-473 
Required by Water Augmentation Plan 


t= 530 


East Fork 
Parachute Creek ~ 
(EF PC) 


>. 
















SG-II ul 
SS-10 AWXI0 i late 


S) 023.623 





| SG-I7 


WAI2 A-!2 °) WXI7® 












i aaa» 
< O iCorral Guich © , 
‘ ; if pois | | ee al er 





EQUITY 
eo 8S13 
wy79 




















ain Foxe 
Little Hills & 
(LH) WROI ‘ 


















= 








t 
rH7B 8h 








yee wy | s j 
4 TH75188 - i TH75-9B 
1 wy6s ‘ WY69 & x 
‘a THVO-IOBR Gt eal 3 ; 
it e < if . - - r3 
} ’ 5 
a at 
yy ot ea 
j ——————— 
° 4 g : ner 
le 3 | 4 
» Cb TRACT 2 a 
r F = 04 
wy ° 
: } 
“ | 















ee Ta t és ~~ A. 
eink > ioe a 
ia. ee o bap eS te. "| 


me ey , 0 pg EQUITY 
E ; peat oe SSIA 


























Por —— } 
Lee gee 
"R100 W. Z R99 W 
LEGEND 
Description : 


Stream gaging station (prefix 0930 Omitted from Station No. ) 
Observation well (may have multiple piezometers) 

Spring or seep 

Precipitation station 

Paved roads 

Other roads and trails 

Topographic basin of Piceance Creek 





= ese pst: A : = 
| {o} 
i a 


( Base map supplied by the Unit 


NOT 


See Exhibit 8 for explanation of m 
category and normol frequency of © 








oe 





p <3 
° wy7 
WS26 ie ey ay 
- HSoa a epeema @,CER-7 WS28 
£ «WSIB», 5 \TG7I-5 5- 
at Y76_i 
va 








ein Se 
fg ro , _, BUTE 25 
bee a; wvo4 
iS . . 2 - 
on oe 1 ; 
> -—-—-- oO FT * 
, eo y = 
Rk : xe : 
oe. ~ | 89-9 
dard Gulchon S29. he * 


Roan Plateau 








| se ES 
MOON Sst Middle Fork 






























































a 
Parachute Creek 
a : ; : "e = (EMFPC) 
i ee sus A js | 
a Sik seinem re x — Pte 
; 7 25 
‘ © > 
[a4 . - _ . 
2 s . ae = 
f- we : 3 < 
: A Al < 
By ur “jy 
a er * a] ean , —— 
= ae Lo + ey | 2 
. as } | 6 (ch Geanias ao AE 2 East Fork 
ft . Parachute Creek 
~ 1 = 3 = (EF PC) 
a | ni a | 
oot : T. 
$ 8 ? 
ae: s 
v= - - 
aye ~ ; 
Se ae 
no = H . 
se a i 
‘ oe ss % | 
= t fs ‘ 
’ 
re 2 we 
< 3 Lae _ <iagcerednsa Meas 3 
R.97 W. R. 96 W. R.95 W. R.94 W. 
5 Miles 
eee FIGURE 2.2-| 


bd States Geological Survey ) 


ES 
onitoring station designations, 
asurements, and @Attes making 
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TH75-18A 8188 

TH75- 108 
TH75-9A & 9B 
Equity Sulfur 1A 
CER RB-D-02803 
TH75-I5A815B 
Greeno 4-4 
TG7I-3 
TG7I-5 
Oldland 3 
GP-I7X-BG 
Bute 25 
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GENERAL NOTES 





See Exhibit A for location of monitoring stations listed on this Exhibit 
Letter symbols under columns of "Duta Measured” indicate normal frequency of measurements as follows . 
ntinuous recorder (or daily total or mean) s - semiunnually 


Liberty Bell 12 | ¢-co 


Union 8-1 
Getty 9-40 
Colony 12-596 
TG7I-4 


Equity BS-13 





Union O1l Co 
Getty Oi! Co 
Atlantic Richfield 
TOSCO 


Equity Oi! Co 


A/ Colony 
A/F 





A/F 


w- 


q 


weekly 
mM- monthly 
quarterly n 
Letter symbols under column of “Measurements By have following meanings 
A- Applicants in Case No. W-3492 


a - annually 


p- 


periodic or variable depending on water 


quality parameters measured 














F - Federal (USGS) 
S- State of Colorado (Div. of Water Resources) 


An asterisk (*) following frequency symbols in columns under "Piezometric Levels” OmOthensi(Inidioahedaw harem metran 
. w 


indicates that the composite piezometric level is monitored 
Frequency of measurement of water levels in alluvial weils indicated under "Upper Aquifer” 
+Regardless of ownership, Applicant has the right to monitor these wells 





PRECIPITATION FIGURE 2.2-2 


EXHIBIT B 


Measurements 
Frequency 
Cb Air quality trailer O20 
Cb Air quality trailer 023 
Little Hills 
Meeker 2 
Scandard Guich on Roan Plateau 
Corral Gulch 
JQS Gage 
East Fork Parachute Creek 
East Middle Fork Parachute Creek 
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2.2.1 Levels and Flows 


This section presents hydrologic flows of surface streains 
and water levels in springs and seeos, alluvial and bedrock wells and 
impoundments. Data for monitorina stations required by DMP, WAP, and 
NPDES documents are identified within each subsection. 
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2.2.1-1 Surface Streams 


This section contains daily mean discharge 
data for four major surface water gauging stations and nine minor surface water 
gauging stations. These monitoring stations are shown on Figure 2.2.1.1-1. 
Data presented cover 1980 water year, October 1979 through September 1980. 
Following table lists stations and the pages which summarize the data. 


MABE Zico 1d 


Surface Water Gauging Stations 
Discharge Data 


STATION CODE PAGE # 
09306007 WUG7 [=37 
09306015 WU15 I-38 
09306022* WU22 [-39 
09306025 WUZ5 [-40 
09306028 WU28 I-41 
09306033 wU33 [-42 
0930603 WU36 I-43 
09306039 WU39 1-44 
09306042 WU42 1-45 
09306050 WU50 1-46 
09306052 WU52 [-47 
09306058* WU58 I-48 
09306061* WU61 [-49 


*Major Gauging Stations 
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NITORING NETWORK 


USGS. STREAM GAUGING STATION MO 


Figure 2.2.1.1 -1 


THIS PAGE INTENTIONALLY BLANK 


I= 36 


» 7 


™M, 


DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
PICEANCE CR BL RIO BLANCO 09306007 WY 1980 MEAN DAILY DISCHARGE 




















OCT UV DEC AN FEL Q App 
1 6.20 15.00 11.00 11.00 9.00 11.00 12 
e §.90 15.00 11.00 10.00 8.90 10.00 12 
3 5.90 14.00 11.00 9.90 8.90 11.00 12 
4 5.90 14.00 9.60 9.90 £3 11.00 12 
5 6.20 14.00 9.60 9.90 8.90 11.00 13 
6 6.20 14.00 9.60 9.20 8.90 11.00 13 
7 5.90 13.00 9.90 9.90 9.00 11.00 13 
8 §.90 13.00 9.90 9.90 9.00 11.00 13 
9 5.90 13.00 9.90 9.90 8.90 10.00 14 
10 6.80 13.00 9.90 10.00 8.80 10.00 14 
1] 7.70 13.00 10.00 10.00 8.70 11.00 14 
12 7.10 13.00 10.00 9.90 8.60 11.00 14 
ie) 6.50 13.00 10.00 10.00 8.50 11.00 14 
|4 6.80 13.00 10.00 12.00 8.50 11.00 14 
15 7.10 12.00 10.00 11.00 9.10 12.00 16 
l 8.00 12.00 10.00 9.90 9.10 12.00 18 
17 8.30 12.00 10.00 9.90 8.80 11.00 22 
18 &.70 12.00 10.00 5.60 11.70 11.00 29 
19 .40 12.00 10.00 5.20 13.40 11.00 48 
2 17.00 12.00 10.00 8.90 12.00 11.0 63 
2] 11.00 12.00 10.00 9.00 11.00 12.00 74 
22 12.00 12.00 11.00 9.00 11.00 2.00 76 
23 13.00 2.00 11.00 8 90 11.00 12.00 60 
24 14.00 12.00 11.00 3 80 9.90 12.00 51 
25 14.00 12.00 11.00 8.70 9) 7'0 12.00 44 
26 14.00 11.00 10.00 8.40 9.60 12.00 41 
27 14.00 11.00 11.00 8 89 10.00 11.00 40 
23 14.00 11.00 11.00 9.10 11.00 12.00 40 
29 17.00 11.00 11.00 9.10 11.00 12.00 38 
30 16.00 11.00 11.00 9.10 0.00 12.00 45 
31 15.00 0.00 11.00 9.00 0.00 12.00 0 
TOTAL 295.40 377.00 320 .40 297.90 291.80 350.00 895 
DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
PICEANCE CR BL RIO BLANCO 09306007 WY 1980 MEAN DAILY DISCHARGE 
MAY JUNE JULY AUG SEPT 
1 58.30 42.30 10.10 18.40 14.56 
2 56.50 41.20 12.00 19.60 12.16 
3 61.30 35.40 11.00 19.40 1277 
4 66.60 37.40 9.10 22.30 13.10 
5 71.00 25.70 8.30 25.10 12.77 
6 72.40 25.20 8.80 24.70 12.79 
7 83.00 21.00 8.60 22.20 14.25 
8 96.20 19.60 10.40 22.00 14.81 
9 98.20 18.80 10.70 21.50 14.61 
10 101.00 19.50 10.90 21.00 12.46 
11 105.00 16.30 10.70 20.50 9.63 
12 131.00 14.60 10.60 20.00 9.44 
13 130.00 13.20 9.30 19.50 10.05 
14 125.00 12.40 ° 10.80 19.00 9.68 
15 128.00 12.30 12.20 18.50 9.30 
16 129.00 12.00 11.20 18.00 10.35 
17 135.00 11.00 12.10 17.50 8.08 
18 126.00 10.20 12.80 17.00 7.41 
19 111.00 9.40 9.90 16.50 7.61 
20 103.00 7.90 10.50 16.00 9.45 
7a 97.40 8.50 9.40 15.44 9.23 
22 94.40 9.80 8.60 15.49 9.52 
on 92.90 9.20 9.20 14.78 6.13 
24 39.00 8.00 10.60 15.80 3.98 
25 83.40 8.20 11.20 15.68 1.59 
26 79.00 7.50 12.20 16.35 4.64 
27 72.10 7.80 11.00 15769 5.48 
28 64.70 710 11.30 15.03 8.13 
29 55.40 8.40 12.60 14.15 5.44 
30 52.00 8.80 13.90 14.34 5.06 
31 46.60 0.00 18.70 15.47 0.00 
TOTAL 2814.40 488.70 339.20 567.42 284.48 


WATER YEAR TOTAL 7311570 MEAN 20.03 I- 





DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
MF STEWART GL NR RIO BLANCO, CO. 09306015 1980 WY 
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: DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
M F STEWART GL NR RIO BLANCO, CO. 09306015 1980 ‘iY 
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0.00 
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DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES. FOR 


STEWART GL ABV W F 09306022 WY 1980 MEAN DAILY DISCHARGE 





DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
STEWART GL ABV W F 09306022 WY 1980 MEAN DAILY DISCHARGE 


OCT 

1 1.20 
2 1.40 
3 1.50 
1 1.60 
5 1.80 
6 1.80 
7 1.70 
S 1.70 
3 2.50 
10 2.50 
a 2.50 
12 2.50 
13 2.00 
14 1.60 
15 1.50 
16 1.50 
17 1.60 
18 1.50 
19 1.60 
20 1.70 
21 1.70 
22 1.70 
23 1.70 
24 1.50 
25 1.40 
26 1.40 
27 1.40 
28 1.30 
29 1.30 
30 1.30 
31 1.60 
TOTAL 52.00 
MAY 

1 1.90 
2 1.90 
3 1.90 
4 1.80 
5 1.80 
6 1.80 
7 1.80 
8 1.80 
9 1.70 
10 1.70 
11 1.80 
12 1.80 
13 1.80 
14 1.80 
15 1.80 
16 1.80 
17 1.90 
18 1.90 
19 1.90 
20 1.90 
21 1.90 
22 1.90 
23 1.90 
24 1.90 
25 1.90 
26 1.90 
27 1.90 
28 1.90 
29 1.90 
30 1.80 
31 1.80 
TOTAL 57.20 
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AUG 
80 1.60 
90 1.60 
80 1.60 
70 1.50 
60 1.50 
60 1.50 
60 1.60 
60 1.60 
60 1.60 
60 1.60 
60 1.60 
60 1.60 
60 1.60 
60 1.60 
60 1.60 
60 1.60 

-60 1.60 
50 1.60 
60 1.50 
60 1.50 
60 1.30 
50 0.96 
60 25 
60 Raa) 
60 1.80 
60 1.80 
60 1.70 
60 1.80 
60 1.70 
60 1.70 
60 1.80 
20 49.02 
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DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
WF STEWART GL NR RIO BLANCO, CO. 09306025 1980 WY 




















OCT NOV DEC _JAN FEB MAR ADR 
1 0.00 0.00 
2 0.00 0.00 
3 0.00 0.00 
4 0.00 0.00 
5 0.00 0.00 
6 0.00 0.00 
7 0.00 0.00 
8 0.00 0.00 
9 0.00 0.00 
10 0.00 0.00 
1] 0.00 0.00 
12 0.00 0.00 
13 0.00 0.00 
14 0.00 0.08 
15 i ey 0.00 0.07 
16 S 3 3 3S 0.10 0.00 S 
17 = = re re 0.15 0.00 = 
18 ro) ro) ro) rr) 0.21 0.00 S 
19 = = = = 0.54 0.00 
20 0.46 0.00 
2 0.14 0.00 
32 0.00 0.00 
33 0.00 0.00 
24 0.00 0.00 
25 0.00 9.00 
26 0.00 0.00 
oF 0.15 0.00 
28 0.18 0.00 
29 9.06 0.00 
30 0.00 0.00 
31 0.00 0.00 
TOTAL 1.99 0.15 
DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
WF STEWART GL NR RIO BLANCO, CO. 09306025 1980 WY 
MAY JUNE JULY AUG SEPT 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 = = = = = 
16 S S SI Ss S 
17 ue a ae ue uw 
18 = z= 2 S S 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
TOTAL 


WATER YEAR TOTAL 2.14 MEAN 0.01 I- 40 


DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 


W F STEWART GL AT MOUTH 09306028 1980 WY 





OCT NOV DEC AN _FEB_ 

1 0.00 

2 0.00 

3 0.00 

4 0.00 

5 0 00 

6 0.00 

Th 0.00 

& 0.00 

9 0.00 

10 0.00 
11 0.00 
12 0.00 
13 0.00 
14 = = = se 0.00 
15 S S S =) 0.00 
16 sm = 0.00 
/ S ° > S 0.00 
19 0.55 
20 0.50 
21 0.20 
22 0.05 
23 0.00 
24 0.00 
25 0.00 
26 0.00 
27 9.49 
28 9.70 
29 9.40 
3 0.00 
31 0.00 

TOTAL 


DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
WF STEWART GL AT MOUTH 09306028 1980 WY 


MAY JUNE JULY AUG SEPT 


DWDONDM&WMre 


a 
NO FLOW 
NO FLOW 
NO FLOW 


NO FLOW 
NO FLOW 


TOTAL 
WATER YEAR TOTAL 6.59 MEAN 0.02 
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DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
SORGHUM GL NR RIO BLANCO, CO. 09306033 1920 WY 


OCT NOV DEC JAN FEB MAR AP2 
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NO FLOW 
NO FLOW 
NO FLOW 
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NO FLOW 
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DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 


SORGHUM GL NR RIO BLANCO, CO. 09306033 1980 WY 


MAY JUNE JULY AUG SEPT OCT NOV 
0.01 0.01 0.58 

0.01 0.01 0.22 

0.01 0.00 9.13 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 = 2 
0.01 0.00 9.00 S = 
0.91 0.00 0.00 pe ys 
0.01 0.00 0.00 S = 
0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 9.00 

0.01 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 9.00 

0.00 0.00 0.00 

0.90 0.00 9.9 

0.00 0.00 0.00 

0.01 0.00 0.00 

0.01 0.00 0.00 ( ( 
0.01 0.00 9.90 y . 
0.01 9.00 0.00 

0.28 0.02 0.93 


WATER YEAR TOTAL 0.37 MEAN 0.00 A ee 
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DISCHARGE, [N CFS, 


WATER YEAR 1980, MEAN VALUES, FOR 


SORGHUM GL AT MOUTH 09306036 1980 WY 


NOV 





NO FLOW 


DEC 


NO FLOW 





JAN FEB 














NO FLOW 
NO FLOW 


WATER YEAR 1980, MEAN VALUES, FOR 


SORGHUM GL AT MOUTH 09306036 1980 WY 


JUNE 


NO FLOW 


0.90 


JULY 


oO 
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-00 
06 
-01 
.00 
00 
-00 
-00 
00 
00 
.00 
00 
-00 
00 
00 


AUG SEPT 


NO FLOW 
NO FLOW 





MEAN 0.00 
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DISCHARGE, IN CFS, wATER YEAR 1980, MEAN VALUES, FOR 


COTTONWOOD CR NR RIO BLANCO, CO 09306039 1980 WATER YEAR 

















OCT NOV DEC_ JAN_ FEB MAR APR 
0.00 9.00 
2 0.00 0.00 ( 
: 0.00 0.00 oc 
+ 0.00 0.00 
3 0.00 0.00 
6 0.00 0.00 
7 0.00 0.00 
8 0.00 0.00 
3 0.00 0.00 
10 0.00 0.00 
0 0.00 0.00 
Ye 0.00 0.00 
13 0.00 0.00 
14 0.00 0.00 
15 9.00 0.00 
He 0.01 0.00 
Wy = - = = 0.00 = 0.00 
1s = S S S 0.15 5 0.00 
My? = 2 = = 0.14 = 0.00 
20 2 2 S = 0.01 S 0.01 
21 0.00 0.01 
Ce 0.00 0.01 
23 0.00 0.01 
at 0.00 0.03 
25 0.00 0.95 
26 0.00 0.01 
ay 0.00 0.90 
es tes 0.00 
29 0.00 0.00 
30 0.00 0.02 
31 0.00 0.00 
TOTAL 0.31 0.14 
( 
a 
DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
COTTONWOOD CR NR RIO BLANCO, CO. 09306039 1980 WATER YEAR 
MAY JUNE JULY AUG SEPT 
1 | 0.00 0.00 
2 0.03 0.00 
3 0.00 0.00 
4 0.00 0.00 
5 0.00 0.00 
6 0.00 0.00 
7 0.00 0.00 
8 0.00 0.00 
9 0.00 0.00 
10 0.00 9.00 
11 0.00 9.00 
12 0.00 0.00 
13 0.00 0.00 
14 0.00 9.00 
15 = = 0.00 0.00 = 
16 = = 0.00 0.00 S 
17 im Me 0.00 0.00 = 
18 Ss S 0.00 0.00 = 
19 0.00 0.00 
20 0.00 0.00 
21 0.00 0.04 
22 0.00 0.00 
23 0.00 0.00 
24 0.00 0.00 
25 0.00 0.00 
26 0.00 0.00 
27, 0.00 0.00 
28 0.00 0.00 
29 0.00 0.00 KC 
30 0.00 0.00 
a 9.00 0.00 
TOTAL 0.03 0.04 : a 


WATER YEAR TOTAL 0.52 MEAN 0.90 


DISCHARGE, IN CFS, ualER YEAR 1980, MEAN VALUES, FOR 


PICEANCE CR TRIB NR RIO BLANCO 09306042 WY 1980 MEAN DAILY DISCHARGE IN CFS 











OCT NOY OEC _JAN_ FEB MAR APR 
} 0.02 9.00 0.30 0.00 0.00 9.30 0.05 
Z 0.03 9.00 9.00 9.00 0.00 9.30 0.05 
3 0.00 9.00 0.00 0.00 0.00 0.30 0.05 
4 0.00 9.00 0.00 0.00 0.00 0.40 0.04 
5 0.07 0.10 0.00 0.00 9.00 0.20 0.04 
6 0.00 0.25 0.00 0.00 0.00 0.20 0.04 
7 0.00 0.00 0.00 0.00 0.00 0.20 0.02 
8 0.02 0.20 0.18 0.00 0.00 0.50 0.90 
9 0.02 0.21 0.00 0.00 0.00 0.10 0.40 
10 0.00 0.00 0.00 0.00 0.00 0.20 0.40 
| 0.03 0.00 0.00 0.00 0.00 0.20 0.50 
12 0.04 0.00 0.00 0.00 9.00 0.30 0.50 
13 0.00 0.00 0.00 0.00 9.00 9.00 0.50 
14 0.90 0.12 0.00 0.00 0.00 0.20 9.40 
i5 0.00 0.00 0.15 0.06 0.00 0.50 0.70 
16 0.00 0.00 0.10 0.05 9.05 6.40 0.68 
17 0.05 6.00 9.00 0.05 0.20 9.00 0.64 
18 0.12 0.00 0.00 0.00 9.50 0.05 0.73 
19 0.32 0.00 0.05 0.20 1.00 0.20 0.36 
20 0.19 0.00 0.10 0.60 0.50 9.20 0.91 
2] 0.00 0.00 0.05 0.10 0.30 0.20 1.02 
22 0.90 0.00 0.00 0.00 9.30 0.20 0.90 
23 0.90 0.00 0.00 0.00 0.30 0.20 0.30 
24 0.00 0.03 0.00 0.00 0.20 0.10 0.00 
25 0.00 0.26 0.00 0.00 0.20 0.10 0.29 
2 0.00 0.00 0.00 0.30 0.20 0.10 0.13 
27 0.00 0.00 0.10 0.05 0.20 0.10 0.04 
28 0.05 0.00 0.15 0.00 0.20 0.10 0.80 
29 0.00 0.00 0.15 0.00 0.20 0.10 0.87 
30 0.13 0.10 0.10 0.00 0.00 0.05 0.42 
31 0.15 0.00 0.00 0.01 0.00 0.05 0.00 
TOTAL 1.24 1.27. 1.43 1.42 4.35 5.05 12.28 
DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
PICEANCE CR TRIB NR RIO BLANCO 09306042 WY 1980 MEAN DAILY DISCHARGE IN CFS 
MAY JUNE JULY AUG SEPT 
1 0.00 0.00 0.52 0.00 0.60 
2 0.00 0.00 0.74 0.00 0.70 
3 0.00 0.00 0.72 0.00 1.20 
4 0.04 0.00 0.71 0.00 1.20 
5 0.00 0.00 0.65 0.00 1.40 - 
6 0.00 0.00 0.16 0.00 1.40 
7 0.13 0.00 0.60 0.55 1.50 
8 0.51 0.00 0.65 0.68 1.40 
9 0.71 0.00 0.70 1.19 1.40 
10 0.74 0.12 0.76 1.24 1.40 
ll 0.80 0.72 0.98 1.34 1.40 
12 0.81 0.47 1.12 1.81 1.09 
13 0.76 9.00 1.13 1.71 1.50 
14 0.79 0.00 1.17 1.66 1.90 
15 0.87 0.00 1.15 1.81 1.40 
16 0.94 0.00 1.10 1.82 1.40 
17 0.97 0.00 0.61 1.08 1.50 
18 0.91 0.24 0.37 1.19 1.50 
19 0.84 0.00 0.00 1.74 1.40 
20 0.36 0.00 0.00 1.62 1.50 
21 0.00 0.00 0.36 1.00 1.50 
22 0.00 0.00 1.11 1.50 1.50 
23 0.00 0.00 1.19 1.50 1.50 
24 0.00 0.20 1.2) 1.10 1.40 
25 0.00 0.23 1.19 1.60 1.60 
26 0.00 0.15 Ls'7 1.30 1.80 
27 0.00 0.11 1.15 1.30 1.80 
28 0.00 0.18 0.47 1,20 1.60 
29 0.00 0.20 0.00 1.20 1.60 
30 0.00 0.29 0.00 0.90 1.60 
31 0.00 0.00 0.00 0.70 0.00 
TOTAL 10.18 2.91 21.69 32.74 42.60 


WATER YEAR TOTAL 138.16 MEAN 0.38 i= 





a ae 


TOTAL 
WATER YEAR TOTAL 0.01 MEAN 0.00 I- 46 





DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 


SCANDARD GL NR RIO BLANCO, CO 09306050 1989 WATER YEAR 


OCT _NOV DEC JAN FEB ae APR 














NO FLOW 
NO FLOW 
NO FLOW 
NO FLOW 
NO FLOW 
NO FLOW 


j=) OCVVWDVVOWVOVDVDWVDVDVOVDVVOV9O0COCOCCOCO0CC0C0C00 
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DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
SCANDARD GL NR RIO BLANCO, CO. 09306050 1980 WATER YEAR 


MAY JUNE JULY AUG SEPT 
= = = = = 
S ros] S 3 3S 
— —_ —_ —_ —_ 
ua wu ua a oa 
2 ° ro) rr) ° 
= = <= = ae 


“SOA 


DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 


SCANDARD GL AT MOUTH 09396052 1980 WATER YEAR 




















OCT NOV DEC _JAN_ FEB_ MAR APR 
1 0.00 0.00 
2 0.00 0.00 
3 0.00 0.00 
4 0.00 0.00 
5 0.00 0.00 
6 0.00 0.00 
7 0.90 0.00 
3 0.00 0.00 
9 0.00 0.00 
10 0.00 0.00 
1 9.00 0.00 
12 0.00 0.00 
13 0.00 0.00 
14 0.00 0.00 
15 0.00 0.01 
16 * 0.00 0.00 ~ 
17 5 S 3S S 0.00 0.00 S 
18 Fret im z x 0.00 0.01 a 
19 = SG 2 ° 1.90 0.01 2 
20 = = = = 2.40 0.01 
2] 0.16 0.01 
22 0.00 0.00 
23 0.00 0.00 
24 0.00 0.00 
25 0.00 0.00 
26 0.90 0.00 
27 0.00 0.00 
28 0.00 0.00 
29 0.00 0.00 
30 0.00 0.00 
31 0.00 0.00 
TOTAL 4.46 0.05 
DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 
SCANDARD GL AT MOUTH 09306052 1980 WATER YEAR 
MAY JUNE JULY AUG SEPT 
| 
2 
3 
aa, 
5 
6 
7 
8 
9 
10 
it 
12 
13 
14 
15 
16 | 
17 3 3 3 S z 
18 ce = = ie i 
mb 2 . 2 2 2 
i | 
22 
23 | | ' 
24 
25 | | | 
26 
27 | 
28 | | 
29 
30 | | 
31 | 
TOTAL 


I- 
WATER YEAR TOTAL 4.51 MEAN 0.01 


Ry 





DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 


OCT 
] 2.20 
2 5.20 
a) 4.60 
4 4.60 
5 4.60 
6 4.90 
7 4.60 
8 4.60 
9 4.40 
10 4.40 
1] 4.10 
12 3.90 
13 3.90 
4 4.10 
15 3.90 
16 3270) 
ay/ 3.90 
8 4.10 
19 4.1 
20 4.40 
21 4.40 
22 3.90 
23 3.90 
24 4.00 
25 3.70 
2 3.90 
27 3.90 
29 4.40 
29 5.20 
36 5.60 
3] 4.40 
TOTAL 131.50 
MAY 
l 3.00 
2 2.90 
3 2.80 
4 1.20 
5 0.23 
6 0.25 
7 0.38 
8 0.27 
9 0.20 
10 0.18 
ll 9.22 
12 0.20 
13 0.18 
14 1.09 
15 2.48 
16 2.92 
17 1.91 
18 2.41 
19 3.43 
20 3.50 
21 3.80 
22 4.20 
23 3.40 
24 2.70 
25 3.10 
2 3.00 
27 3.20 
28 3.70 
29 4.00 
30 3.70 
ay) 1.60 
TOTAL peepee 


WATER YEAR TOTAL 


DISCHARGE, IN CFS, WAIER YEAR 1980, MEAN VALUES, FOR 


WILLOW CR NR RIO BLANCO, CO 09306058 WY 1980 
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WILLOW CR NR RIO BLANCO, CO. 09306058 WY 1980 


JUNE 
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OCT 
] 10.00 
2 12.00 
3 13.00 
4 13.00 
5 14.00 
6 14.00 
7 14.00 
8 13.00 
9 13.00 
10 13.00 
11 14.00 
12 13.00 
13 12.00 
14 11.00 
15 1.00 
16 11.90 
17 13.00 
18 14.00 
19 15.00 
20 19.00 
21 19.00 
22 20.00 
23 21.00 
24 21.00 
25 21.00 
26 21.00 
27 21.00 
28 21.00 
29 21.00 
30 21.00 
31 21.00 
TOTAL 490.00 
MAY. 
1 86.00 
2 78.00 
3 80.00 
4 82.00 
5 79.00 
6 75.00 
7 82.00 
8 30.00 
9 90.00 
10 83.00 
ll 76.00 
12 107.00 
13 121.00 
14 110.00 
15 107.00 
16 99.00 
17 96.00 
18 103.00 
19 100.00 
20 90.00 
21 78.00 
22 73.00 
a8 71.00 
24 68.00 
25 68.00 
26 66.00 
27 63.00 
28 60.00 
29 54.00 
30 44.00 
31 37.00 
2516.00 


TOTAL 


WATER YEAR TOTAL 


DISCHARGE, IN CFS, WAIER YEAR 1980, MEAN VALUES, FOR 


PICEANCE CR ABV HUNTER 09306061 WY 1980 








OV DEC JAN 
21.00 18.00 21.00 
19.00 17.00 20.00 
19.00 21.00 19.00 
18.00 19.00 18.00 
18.00 19.00 17.00 
19.00 20.00 16.00 
19.00 19.00 17.00 
19.00 20.00 17.00 
20.00 20.00 17.00 
19.00 20.00 18.00 
19.00 21.00 17.00 
19.00 21.00 16.00 
19.00 22.00 19.00 
21.00 22.06 23.00 
23.00 22.00 23.00 
23.00 23.00 20.00 
23.06 23.00 20.00 
23.00 24.00 19.00 
24.00 25.00 19.00 
24.00 25.00 19.00 
23.00 26.00 19.00 
22.00 26.00 19.00 
22,00 25.00 19.00 
21.00 25.00 19.00 
22.00 25.00 19.00 
22.00 25.00 19.00 
22.00 25.00 19.00 
21.00 24.00 18.00 
21.00 24.00 18.00 
21.00 23.00 18.00 
0.00 22.00 18.00 

626.00 691.00 580.00 


DISCHARGE, IN CFS, WATER YEAR 1980, MEAN VALUES, FOR 


PICEANCE CR ABV HUNTER 09306061 WY 1980 


JUNE JULY AUG 
36.00 9.80 25.40 
34.00 13.00 28.70 
32.00 11.00 28.60 
29.00 9.10 28.50 
27.00 9.50 29.20 
21.00 8.50 29.20 
18.00 9.30 30.20 
13.00 10.00 28.60 
11.00 11.00 27.60 
12.00 12.00 26.30 
17.00 11.00 25.00 
18.00 11.90 25.90 
16.00 11.00 27.10 
16.00 13.00 28.40 
15.00 13.90 28.00 
16.00 12.00 27.30 
14.00 10.40 26.40 
11.00 10.20 26.30 
10.00 10.60 26.60 
9.80 10.90 26.60 
9.70 10.90 26.40 
11.00 11.20 26.80 
11.00 12.00 25.70 
8.60 16.40 27.10 
8.50 19.5 26.90 
8.90 20.30 27.10 
11.00 18.80 26.60 
10.00 19.70 25.70 
9.90 18.30 25.40 
9.40 20.80 26.40 
00.00 24.40 25.80 

473.80 408.60 839.80 
9645.60 MEAN 26.43 
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2.2.1.2 Springs and Seeps 


This section contains flow and field 
measurement data for springs and seeps monitored under the Development 
Monitoring Plan (DMP) and the Water Augmentation Plan (WAP). 


Ten springs and one seep monitored in the vicinity of Tract C-b are 
Shown on Figure 2.2.1.2-1. Data consisting of flow, temperature, pH 
dissolved oxygen, and specific conductance for these monitoring 
Stations are presented in Table 2.2.1.2-1. 


Sixteen additional springs monitored around the outer boundaries of 
Tract C-b are shown on Figure 2.2.-1 (jacket map). Flow data for these 
Stations are presented in Table 2.2.1.2-2. 


Monitoring stations in this section are referenced by a four digit 


computer station code. For additional information on these codes 
refer to Section 4.0 (Data Automation). 
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SPRINGS AND SEEPS AROUND 


Cb TRACT 


Figure 2.2.1.2-| 
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Palelwe wat uvial Wells 


Water level and field measurement data 
for alluvial wells on Tract C-b are presented in Table 2.2.1.3-1. Location 
of these wells are shown in Figure 2.2.1.3-1. 


Plots of alluvial wells monitoring water levels are presented in this section, 
for reference see Table 2.2.1.3-2. 


Stevens Recorder instrumentation for monitoring continuous water levels are 
operating at ten alluvial wells. Table 2.2.1.3-3 lists these wells with 
corresponding computer codes. 


An attempt has been made to refer to all stations by their four-digit computer 
Station codes. For additional information on these codes refer to Section 4.0. 
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2.2.1.4 Upper Aquifer Wells 


Water levels for Upper Aquifer Wells for this 
reporting period are presented in Table 2.2.1.4-1. The deep well monitoring 
network is presented in Section 2.2.1.4, Figure 2.2.1.4-1. 


Plots of all present and past upper aquifer wells monitoring water levels are 
presented in this section, to reference these plots see Table 2.2.1.4-2. 


Stevens Recorder instrumentation for monitoring continuous water levels are 
operationg at five upper aquiferwell stations. Table 2.2.1.4-3 lists these 
wells and corresponding computer codes. 


In wells required under the Water Augmentation Plan (WAP), levels data are 


presented in Table 2.2.1.4-4. Regarding well WX74, no data were available; WX75 
has been substituted and data are included in Table 2.2.1.4-4. 
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HAND PLOTS OF WATER LEVELS IN UPPER AQUIFER WELLS 


Computer Code Page No. 
WXO2 I-129 
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WE10 I-128 
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WX10* I-131 
WX11 T-132 
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WX41 I-141 
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WX92 T-145 


WX10 has been recompleted, new computer codes are WE10 & WD1O. 
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2.2.1.5 Lower Aquifer Wells 


Water levels for Lower Aquifer Wells for this 
reporting period are presented in Table 2.2.1.5-1. The deep well monitoring 
network is presented in Section 2.2.1.4, Figure 2.2.1.4-1. 


Plots of all present and past lower aquifer wells monitoring water levels are 
presented in this section; to reference these plots see Table 2.2.1.5-2. 


Stevens Recorder instrumentation for monitoring continuous water levels are 
operating at four lower aquifer well stations. Table 2.2.1.5-3 lists these 
wells and corresponding computer codes. 


Levels data are presented in Table 2.2.1.5-4 for fourteen Lower Aqutfer monitoring 
wells. These wells are required by the Water Augmentation Plan (WAP). 


An attempt has been made to refer to all stations by their four-digit computer 
Station codes. For additional information on these codes refer to Section 4.0. 
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TABLE 2.2.1.5-2 


HAND PLOTS OF WATER LEVELS IN LOWER 
AQUIFER WELLS 


Well No. Computer Code Page No. 
Cb-1 WYO1 I-156 
Cb-3 WYO3 l=1o7 
SG-10 WYQ9* I-158 
SG-10R WY10** T-159 
SG-10 WG10 I-160 
BG=1=1 WY12 I-161 
BGr17-1R WY17 I-162 
AT-1 WY44 1-163 
eg 1C-1 WY45 1-164 
Ai 16-2 WY46 1=165 
pG-11-1R WY52 I-166 
SG=11-2 WY54 1-167 
SG-6-1 WY61 [=168 
SG-6-2 WY62 Ts169 
SG-8 WY80 ft 
SG-8R WY81 ler 
SG-9-1 WY91 he) 2 


* WYO9 was recompleted and replaced by WY10 . 
xx WY10 was recompleted and replaced by WG10. 
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2.2.1.6 Impoundments/Discharges/NPDES/Reinjection 
Flow data for this reporting period is presented with the 


water quality tables in Section 2.2.2.6 in Tables 2.2.2.6-1 (weekly), 
2.2.2.6-2 (monthly) and 2.2.2.6-3 (Semi-annual) for the A/B discharge point (WN40). 
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2.2.1.7 Shale Dumps 


Three raw oil shale lysimeters were constructed 
in November and December 1980. Each of the lysimeters has a collecting 
Surface area measuring 10' X 10'. The three collectors were covered with 
raw oil shale mined from the Intermediate Void Level of the Production 
Shaft and the Upper Void Level of the Ventilation/Escape Shaft to depths 
of 10, 15, and 20 feet. The three collectors are constructed entirely of 
teflon components to minimize contamination. (Figure 2.2.1.7-1). 


No leachate data were collected from the lysimeters during 1980. The 
leachates will come from precipitation which falls on the raw shale piled 
on top of the collector and percolates (leacnes) through the raw shale to 
the collectors. 
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2.2.2 Water Quality 


This section presents water quality data of surface streams, 
Springs and seeps, alluvial and bedrock wells, impoundments, shaft mine water, 
Shale dumps and sediments. Stations required under the Development Monitoring 


Plan (DMP), the Water Augmentation Plan (WAP), and NPDES are identified within each 
subsection. 
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fey ate ae | Surface Streams 


This section contains field measurement and water 
quality data collected from the USGS stream gauging network, Figure 2.2.1.1-1. 
The index to water data presented is shown in Table 2.2.2.1-1 and field 
measurement and water quality data are presented in Table 2.2.2.1-2 and 
Table 2.2.2.1-3. Remark codes used in the USGS water quality data tables 
are shown in Table 2.2.2.1-4. 


An attempt has been made to refer to all stations by their four-digit computer 
Station codes. For additional information on these codes refer to Section 4.0. 
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Stations 


09304800 (WU48) 
09306007 *(WU07 ) 
09306015 (WU15) 
09306022*( WU22 ) 
09306025 ( ) 
09306028 ( ) 
09306033 ( ) 
09306036 ( ) 
09306039 (WU39) 
09306042 ( ) 
09306050 ( ) 
09306052 ( ) 
09306058*(WU58 ) 
09306061*(WU61 ) 
09306200 ( ) 
09306222 ( ) 
09306255 ( ) 
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WU55 
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(ND) = Data Not Available 


1-188 


Daily Specific Conductance 


>< >< 





>< >< >< >< >< >< O< OK OOK OK OK OK OOS OOS 





Daily Temperature 


>< >< 


PS SS SS SSS OS OSS OS. OS OS OS OS OS 





Water Quality Data 





>< >< 


><. >< ><) <i SS OS OS OS SS OS Os. OS OSS 


TABLE 2.2.2.1-2 


Index to USGS Guging Stations Field Measurement Data 


Station Designation 


09304800 
09306007 
09306022 
09306025 
09306028 
09306033 
09306036 
09306039 
09306042 
09306050 
09306052 
09306058 
09306061 
09306200 
09306222 
09306255 


Computer Code 


WU48 
WU07 
WU22 
WU25 
WU28 
WU33 
WU36 
WU39 
WU42 
WUJ50 
WU52 
WU58 
WU61 
WU0O 
WU62 
WU55 
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Page No. 


I-193 
I-199 
I-211 
T-223 
T-229 
T-235 
1-24] 
1-247 
T-253 
T-259 
1-265 
l=271 
T-283 
T-295 
I-301 
T-307 
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TABLE 2.2.2.1-3 


Index to USGS Gauging Stations Water Quality Data 


Station Designation Computer Code Page No. 
09304800 WU48 1-313 
09306007 WUO7 I-319 
09306022 WU22 1-325 
09306025 WU25 I-331 
09306028 WU28 1-337 
09306033 WU33 1-343 
09306036 WU36 1-349 
09306039 WU39 T-355 
09306042 WU42 1-361 
09306050 WU50 1-367 
09306052 WU52 1-373 
09306058 WU58 1-379 
09306061 WU61 1-385 
09306200 WUO0O 1-391 
09306222 WU62 1-397 
09306255 WU55 1-403 
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TABLE 2.2.2.1-4 


Remark Codes for USGS 
Water Quality Data 


REMARK 
Estimated Value 


Actual value is known to be less than value 
shown 


Actual value is known to be greater than value 
shown 


Presence of material verified but not quantified 
Presumptive evidence of presence of material 


Material specifically analyzed for but not 
detected 


Results based on colony count outside the 
acceptable range (non-ideal coloy count) 
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2.2.2.2 Springs and Seeps 

Water quality data for Springs and Seeps are presented 

in this section, Table 2.2.2.2-1. Locations of Springs and Seeps around the 
C-b Tract are shown in Figure 2.2.1.2-1. 


Data are presented in this section for the following stations: 


Station Designation Computer Code 
CB S-1 WSO1 
CB S-2 WSO2 
CE S=3 WSO3 
CB S-4 WS04 
CB S-6 WSO06 
CB S-7 WSO7 
CB S-8 WSO08 
CB S-9 WSO9 
CB S-10 (W-3)* WS10 
S-11 (S-101)* WS11 
CB Seep A WS12 
CB §-102 WS36 
CE S-6A WS66 


* Station designations with parenthesis indicate same spring sampled by 
both project and state personnel. 
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2.2.2.3 Alluvial Wells 
Water quality data for Alluvial Wells are presented 
~~ in this section, Table 2.2.2.3-1. The alluvial aquifer monitoring network is 
shown in Section Z2s2sl.3, Figure 2:2. 1.3-1. 


Data is presented in this section for the following stations: 
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2.2.2.4 Upper Aquifer Wells 
This section presents water quality data for the 
Upper Aquifer Wells in Table 2.2.2.4-1. The deep well monitoring network 
is shown in Figure 2.2.1.4-1. 


Dataare presented in this section for the following stations: 


Well No. Computer Code 
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2.2.2.5 Lower Aquifer Wells 
Water quality data for Lower Aquifer Wells are 
presented in Table 2.2.2.5-1. The deep well monitoring network is shown 
mm iPigure 2.2.ic4-T. 


Data is presented in this section for the following stations: 


Well No. Computer Code 
CB-1 WYO1 
SG-1-1 WY12 
SG-17-1R WY17 
AT-1C-1 WY45 
AT-1C-2 WY46 
SG-11-2 WY54 
SG-8R WY81 
SG-9-1 WY9] 
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Gules Impoundments/Discharge/NPDES/Reinjection 


This section presents data for NPDES quality 
samples. Water quality samples for weekly, monthly and semi-annual 
analysis for A/B discharge (WN40) are shown in Tables 2.2.2.6-1 through 
2.2.2.6-3 respectively. 


Water quality discharge samples for No-Name Gulch (WU42) are presented 
in sable*Z.202.6=4.. 


Water quality sampling of reinjection well (WI18) by Pond C begun in 
August 1980. Results of the data are presented in Table 2.2.2.6-5. 


These monitoring stations are located on Figure 4.3-1 (Development 
Monitoring Activities, jacket map) in section 4.3 Station Coordinates. 
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Pee pen Shaft and Mine Water 


Shaft water is analyzed at the three shafts 
on C-b Tract; Ventilation/Escape, Service and Production Shafts. 
Water quality data are presented in Table 2.2.2.7-1 of this section. 
Within these data tables are the grout hole and/or probe hole descri- 
ption for each sample taken, plus the ground level elevation of the 
Shaft and the depth of the shaft at the time a water sample is taken. 
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2.2.2.8 Shale Dumps 


Shaft sinking commenced in 1979. No significant 
amount of shale was brought to the surface during this reporting period as 
a result of shaft sinking activity. 


Water quality data for 2 seepage monitoring wells (WW12 and WW13) are 
presented in Table 2.2.3-1, Section 2.2.3 (Supplemental Water Data) . 


Leachate analyses of raw 017] shale was conducted by EPA of four oil 
Shale tracts; the results of the analysis is presented in Table 2.2.2.8-1. 
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2.21269 Sediments 


Stream bed sediments were sampled on July 31, 1979, 
prior to discharge down No Name Guich. Analysis results are presented in this 
section for station WU42 (No Name Gulch). Location of this station is shown 
on Figure 2.2-1. 
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CoM CAMP DRESSER & MCKEE INC 


environmental engineers, scientists, * 11455 Vest 481th Avenue 
planners, & management consullanis Wheat Ridge. Colaraco 80033 
303 422-0469 


June 6, 1980 SAMPLE-JULY 31, 1979 


H.S. Skogan 
Occidental Oil Shale, Inc. 
P.O. Box 2687 
Grand Junction, CO 81502 
RE: 311-10183-1 
REPORT QF ANALYSIS 
SAMPLE: Piceance Creek and No Name Gulch onC8-Tract 
LOCATION NUMBER: WU42 
1. Particle Size Analysis 


Percent Passing (mm seive and hydrometer) 


Lom 100 
O25 88 
O225 78 
Ooi 39 
0505 18 
0.002 2 


2. Percent 


Organic Material 258 
Fe203 5 
Silicon 3224 
Aluminum 9.8 
Calcium 227) 
Magnesium 0.86 
Sodium 369 
Potassium es 
Iron B47 
Titanium (eae ab 
3. Parts. per Mil iion 

Arsenic 623 
Barium 240 
Boron 22 
Cadmium (0 pee 
Chloride 45 
Chromium 19 
Cobalt 6 
Copper 9 
Fluoride 330 
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H.S. Skogan 

Page 2 

June 6, 1980 

Re: Si =20ls3s=1 


3. Parts per Million (continued) 


Lead 34 
Manganese 960 
Mercury <O0.01 
Molybdenum OE9 
Nickel 22 
Phosphorus 930 
Selenium <On 4 
Sulfur ae 
Vanadium 14 





David A. LeMaster 
Water Laboratory Supervisor 
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2.2.3 Supplemental Water Data 


Water Quality data for two seepage 
monitering wells (WW12 and WW13), two deep wells which are located near 
V/E Shaft and Production/Service Shafts, and sample of WG10 taken during 
recompletion are presented in Table 2.2.3-1. 


Monitoring of flow data for two creeks, Willow Creek and Hunter Creek, 
began September 18,1980. Tables 2.2.3-2 and 2.2.3-3 present daily discharge 
of these stations. 


Water levels for deep wells sampled weekly are presented in Table 2.2.3-4. 
These samples were requested by the 0i1 Shale Supervisor. 


Water levels for Composite Wells required by the Water Augmentation Plan (WAP) 
are presented in Table 2.2.3-5. 
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